Pairwise decomposition of residue interaction energies of single chain Fv with HIV-1 p17 epitope variants.
Computational assisted modeling was carried out to investigate the importance of specific residues in the binding site of scFv. In this study, scFv against HIV-1 epitope at the C-terminal on p17 (scFv anti-p17) was used as a candidate molecule for evaluating the method. The wild-type p17 and its nine natural mutants were docked with scFv anti-p17. Potential mean force (PMF) scores predicted the most favorable binding interaction, and the correlation agreed well with the corresponding activity data from the peptide based ELISA. In the interaction with solvent molecules, the 3D structures of scFv anti-p17 and selected peptide epitopes were further investigated by molecular dynamics (MDs) simulation with the AMBER 9 program. Post-processing of the snapshot at equilibrium was performed to evaluate the binding free energy and pairwise decomposition or residue-based energy calculation of complexes in solution using the Molecular Mechanics Poisson-Boltzmann Surface Area (MM-PBSA) protocol. Our results demonstrated that the specific residues located in the complementary determining regions (CDRs) of scFv anti-p17, MET100, LYS101, ASN169, HIS228, and LEU229, play a crucial role in the effective binding interaction with the absolute relative decomposed energy more than 2.00 kcal/mol in comparison to the original substrate.